Zotarolimus, a novel sirolimus analogue with potent anti-proliferative activity on coronary smooth muscle cells and reduced potential for systemic immunosuppression.
Sirolimus (rapamycin) is an immunosuppressant used in preventing allograft rejection and in drug-eluting stents to prevent restenosis after angioplasty. Zotarolimus, an analogue of sirolimus, was designed to have a shorter in vivo half-life. Zotarolimus was found to be mechanistically similar to sirolimus in having high-affinity binding to the immunophilin FKBP12 and comparable potency for inhibiting in vitro proliferation of both human and rat T cells. Rat pharmacokinetic studies with intravenous dosing demonstrated terminal elimination half-lives of 9.4 hours and 14.0 hours for zotarolimus and sirolimus, respectively. Given orally, T1/2 values were 7.9 hours and 33.4 hours, respectively. Consistent with its shorter duration, zotarolimus showed a corresponding and statistically significant 4-fold reduction in potency for systemic immunosuppression in 3 rat disease models. Pharmacokinetic studies in cynomolgus monkey underpredicted the half-life difference between zotarolimus and sirolimus apparent from recent clinical data. In vitro inhibition of human coronary artery smooth muscle cell proliferation by zotarolimus was comparable to sirolimus. Drug-eluting stents for local delivery of zotarolimus to the vessel wall of coronary arteries are in clinical development. The pharmacological profile of zotarolimus suggests it may be advantageous for preventing restenosis with a reduced potential for causing systemic immunosuppression or other side effects.